Total No. of Questions: 8] SEAT No. :

P340 [ 6003]- 421 [Total No. of Pages: 4

T.E. (Mechanical /M echanical Sandwich Engg.)
HEAT AND MASSTRANSFER
(2019 Patter n){Semester-1) (302042)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the candidates:
1) Answer Q.lbr .2, @30r Q.4, Q50r Q.6, Q.7 or Q.8.
2) Figurestothe right-indicate full marks.

@ pool

Q1) @ Explantbriefiyvariousregimesin pool boiling with sketch of

bailing curve. [6]
b) Explaintrefollowing Non-dimensional numbers % [4]
) _“Reynold Number Q')&

i)/ Grashoff Number .{R
c) VWater flows at avelocity of 12 m/sj tube of 60 mm diameter.

The tube surface temperature is@ai ned at 70 °C and the flowing
' ure of 15 °C to an outlet tempera-
properties of water at the mean bulk
temperature of 30°C aé&} 7kg/m3, Cp=4.174kJkgk, k= 61.718%
102 W/mK, v = 0,8064xT0®m?s and Pr = 5.42, Use correlation,
Nu = 0.023(Re)° . Gaiculate (a) the heat transfer coefficient from
the tube surfa%; e Water, (b) the heat transfer and (c) the lengthi-of

tube. [8]

OR
Q2) a § sh between filmwise and dropwi se condensaiion [4]
lain the thermal boundary layer formation fer flow Gver aflat plate

%Q with sketch. \ [6]
A 6 mlong and 8 cm diameter horizontal hotAyater®ipe passesthrough a
large room whose temperature is 20 °CAf the outer surface temperature
of the pipe is 70 °C, determine the rate’/of heat loss from the pipe by
natural convection. The properties of air.at’45 °C are, K = 0.02699
W/mK, Pr=0.7221, v = 1.749* 10-° m2/sec, Wge correl ation Nu= [0.6+(A/B)]?
Where, A = 0.387 (Gr. Pr)¥® and B=[1+(0.559/Px)&16)] @21 [8]

P.T.O.



Q3) 8

b)

Q4) &)

b)

C)

Explainfollowing Lawsof Radiation [8]
)  Stefan- Boltzmann Law

i) Plank’'sLaw

i)  Kirchoff’'sLaw

Iv)  Wein'sDjspiacement Law

The radiatien-shageofactor of the circular surface of a thin hollow
cylinder,ef.10 cmrgfameter and 10 cm lengthis0.1716. What isth
factor of e curved surface of the cylinder with respect to if

Twéparall&plates have emissivity of 0.8 and 0.5. Ajradiatien shield
havirig samie emissivity on both sidesis placed betwéen themt. Calculate
the emiissivity of the shield in order to reduce th s0liti on | osses form
systein to one tenth of that of without shield. %{ | [5]

Explainthefollowing terms @’ 2 [8]
) Gray Body Q

i) Monochromaﬂcem;w@
i)  Radiation Intensi \\'\

Iv) Radiocity

A Furnace( a«@%ﬁh iSintheform of cylinder of 75mm diameter:and
150 mm{ hJS open'at one end to large surrounding that is at. 27 °C.
surface \“3 and bottom surface-2 are aproximated' as black
§ d electrically heated The curved surfage’-3 and bottom
Qace -2 aremaintained at 1350°C and 1650 °Crrespectivety and outer
rfaces are well insulated. Take view factor-EZ23.= 0.06,/Estimate heat
Ioss by radiation from opening-1 of the furnaCe [4]

A pipecarrying steam, having an outside diameter-of-20cm runsinalarge
room and is exposed to air at a temperatte of, 30 °C. The pipe surface
temperature is 200°C Find the total heatiostper meter length of the pipe
taking the emissivity of the pipe surfacetas 0.8 and convective heat
transfer coefficient as 7W/m?°C. [9]
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Q5) @ Stateand Explain Fick’s Law of Diffusion [6]
b) A vessel contains abinary mixture of O, and N, with partia pressurein

theratio 0.21 and 0.79 at 15 °Cx<Fhe total pressure oif the mixtureis1.1
bar. Caculatethefollowing [8]
)  Molar concentrations
i)  Massdensities
i)  Mass fragtions and
IvV) Molar'fraction of each species

c) Write applieationsof mass transfer @
OR

Q6) @ Dérivethegeneral masstransfer equation in cartesian cootdingtes.  [6]
b) Hydrogéngasismaintained at pressures of 2.4 bar agef1 bar on opposite
sides-of a plastic membrane 0.3mm thick. 7§e7 rnary diffusion
coefficient of hydrogen in the plastic is 8.6><®1 s and solubility of

hydrogen inthe membraneis0.00145 kg m@ me-bar. Calculate, under

uniform temperature conditions of::2 ?@e [lowing [8]

)  Molar Concentrations of hQ; at the opposite faces of the

membrane and
i) Molar and massdiffus

c) Explain modes of ma&\'

Q7) @ Derive an expr or LLogarithmic Mean Temperature Difference
(LMTD) for ovirineat exchanger. (6]

b) Drawte ture profile diagramsfor parallel flow heat exchanger-and
conderisef [4]

C) : e pipe fheat exchanger hot water flows at tieréate of 5000kg/h
Q gets cooled from 95°C to 65°C. At the same.time 50000kg/h of

cooling water at 30°C enters heat exchanger. The“flow conditions are

v such that overall heat transfer coefficient /emains\constant at 2270
W/m?K. Determine the heat transfer area réqulived aid the effectiveness,
assuming two streams are in parallel flaiw: Assume for both the streams
C=4.2KJkg K. [7]

\of hydrogen through the membrane.

[4]

OR
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| | 4D
Derivean expressionfor effectlven&for parallel flow heat exchanger in
terms of heat capacity ratio (C@&JCM) and Number of Transfer Unit

(NTU) & [6]

What are the types of heat ~@zhanger? [4]
A counter-flow e p@e heat exchanger using superheated steam is
used to heat the rate of 10500kg/h. The stem enters the heat

exchanger qg, °C;{§md leavesat 130°C. Theinlet and exit temperatures

3 and 80°C respectively. If Overall Heat Transfer
Coeffiei fr@ﬁeam to water are 30°C and 80°C respectively: er-
coefficient from steam to water is814W/m?° ulate

( i@sfer area. What would be the increase ifi diga If the fluid
flows(O parale? % [7]
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